Metabolic Imaging of Prostate Cancer Reveals Intrapatient Intermetastasis Response Heterogeneity to Systemic Therapy.
Although intrapatient heterogeneity of prostate cancer (PCa) has recently been characterized via genomic and transcriptomic studies, the heterogeneity of systemic treatment responses has yet to be reported or imaged. Our objective was to evaluate the intrapatient intermetastasis response to systemic treatment among patients with metastatic PCa. We evaluated the metabolic response for each individual metastatic lesion (n=165) in 15 patients with metastatic PCa who underwent 18F-fluorodeoxyglucose positron emission tomography/computed tomography before and at least 3 mo after initiation of a systemic therapy that did not change in that period. Intermetastasis heterogeneity was defined as opposite metabolic responses for at least two metastases from the same compartment (bone or soft tissue) between the two time points. We found intrapatient intermetastasis response heterogeneity in 40% of the cases in our retrospective series. Our results suggest that systemic therapies can induce heterogeneous responses among individual metastases in patients with PCa, supporting the polyclonal evolution of PCa in advanced disease. Molecular imaging may thus be useful in identifying clinical resistance early after therapy initiation and could also allow targeted biopsy of resistant clones for molecular analysis. Systemic therapies can lead to heterogeneous responses in individual metastases of prostate cancer in a patient. Molecular imaging may be useful for identifying heterogeneity and could allow targeted biopsy for molecular analysis or therapy.